Introduction
Demand for money has been discussed continuously and a great deal in the literature both in the theoretical and empirical fields of economics. In Japan, very low or almost zerio interest rate policies designed to overcome deflationary pressure have been in place since the end of 1990s after the bubble economy burst; also, exchange rates against the main foreign currencies and stock prices have fluctuated greatly, especially following the Lehman shock. The Japanese central bank, Bank of Japan (BOJ), bought a huge number of Japanese government bonds as part of its monetary policy, and there has been a strong demand for Japanese government bonds because of low interest rates and because of typical safe assets, so there is some possibility that the money demand function has changed dramatically such that it differs from the traditional money demand function.
the economy and remove deflationary pressures. Under this quantitative easing policy, the BOJ purchased Japanese government bonds to reach its target of current account balances held by financial institutions such as banks. With interest rates were at the lower bound of zero, the BOJ set a goal to purchase government bonds from financial institutions and to raise the level of cash reserves held by private financial institutions. With interest rates at the zero bound, the BOJ lost conventional instruments to stimulate the real economy. This was called unconventional financial policy, which was unprecedented in the world at that time. However, only a few studies have examined this policy despite that such examinations are very important. One serious reason for the lack of studies is that only a short time has passed since this unprecedented policy was implemented.
On April 4, 2013, the policy board of the BOJ decided to introduce quantitative and qualitative monetary easing policy, a more aggressive monetary policy. The BOJ decided to attain the price target of 2% in terms of the yearon-year rate of change in consumer prices. It was said that the BOJ imposed a new phase of monetary easing both in terms of quantity and quality. The BOJ doubled the monetary base and the amounts outstanding of Japanese government bonds as well as exchange-traded funds (ETFs) in two years and more than doubled the maturity of Japanese government bond purchases (quality). To achieve quantitative monetary easing, the main target of financial policy instruments was changed from the uncollateralized overnight call (interbank interest) rate to the monetary base as mentioned above. Anusic (1994) showed that the main determinants of the demand for money are inflation and real economic activity, and interest rates have no impact on money demand in Croatia. Arize (1994) used ECM (error-correction model) and found that Taiwanese demand for money is stable and that interest rates of foreign countries play important roles in determining demand for money. Klacek and Smidkova (1995) showed the expected signs for inflation and interest rates. Bahmani-Oskooee and Bohl (2000) showed that cointegration does not necessarily imply a stable relationship between the variables for Germany. Choi and Oh (2003) showed that economic uncertainty can affect the public's decisions in allocating their wealth among different financial assets. The authors found that output uncertainty had negative effect on money demand and monetary uncertainty had positive effect on demand in the United States. Bahmani-Oskooee and Rehman (2005) showed that in some Asian countries, real M1 and M2 money aggregates are cointegrated and the estimated variables are unstable. Rao and Singh (2005) showed that money demand of M1 has been stable. Hussain (2007) indicated that long-run income elasticity of the demand for narrow money has remained stable. Zouhar and Kacemi (2008) showed that there is a strong link between real narrow money, real GDP, and interest rate. Odularu and Okunrinboye (2009) found that income is positively related to money demand but financial innovation has not affected the money demand in Nigeria. Rao and Kumar (2011) showed that US demand for money has been stable. Singh and Kumar (2010) found that real income, nominal interest rate, and narrow money are cointegrated and demand for money is stable. Avouyi-Dovi, Drumetz, and Sahuc (2012) showed that money demand function is unstable for the Euro area by using vector error correction model. Dobnik (2013) examined the long-run money demand function for OECD countries and found that impact of income on money demand is positive but negative for interest rate, exchange rate, and stock prices. Dogru and Recepoglu (2013) found that real demand for money in Turkey is positively related to income and negatively related to nominal interest rate. Khan and Hye (2013) demonstrated that GDP and real deposit rates positively impact the demand for money both in long-and short-run periods. Kumar, Chowdhury, and Rao (2013) showed that income elasticity of the demand for money has increased and response to interest rate changes has increased. Paudel and Perera (2013) indicated that liberalization does not have a positive relationship with money demand. Sarwar, Sarwar, and Waqas (2013) showed that demand for money using M1 has been stable, real GDP is positively related, and opportunity cost of money is negatively related. Jiranyakul and Opiela (2014) found that in the short term, only a change in real GDP affects M1 money holdings. Also, in the long term, both real GDP and interest rate determine money demand. As many developed countries are under deflationary pressures and people hold money instead of investing risky assets, demand for money, which has been very traditional in the field of economics, should receive a lot of attention. It is difficult to conclude, however, as most studies confirm the traditional theory for money demand, which includes income and interest rate as explanation variables, although there are exceptions for various time periods, countries, and so on.
Exchange rates have not received attention in the past in analysis of demand for money. Arango and Nadiri (1981) showed that exchange rate depreciation has a positive impact on the demand for money as the domestic currency value of foreign assets, which leads to an increase in the wealth of the country and an increase in the demand for real cash balances. Craig (1982) found that the exchange rate in West Germany relates to demand for money. Bamani-Oskooee and Pourheydarian (1990) showed that when domestic currency depreciates, this can most certainly cause markets. Bahmani-Oskooee and Malixi (1991) found that depreciation of domestic currency promotes a decrease in the demand for domestic currency in many less developed countries. Bahmani-Oskooee, Miquel-Angel, and Niroomand (1998) demonstrated that demand for money, including the effective exchange rate, were stable. Hueng (1998) showed that changes in the foreign interest rate and exchange rate affect the demand for money in Canada. Cuthbertson and Bredin (2001) indicated the degree of dollarization of the economy impacts the demand for money. Gunnar (2001) argued that shocks to the nominal exchange rate impact domestic prices in the short term but have no impact on real output, and shocks to money have a temporary impact on real output before causing inflation. Klos and Wrobel (2001) showed significant effects of exchange rate changes on demand for money. Dreger, Hans-Eggert, and Roffia (2007) showed that for new EU member states, the US exchange rate is significantly related to demand for money. Tang (2007) demonstrated that the real M2 aggregate, real expenditure components, exchange rate, and inflation have a cointegration relationship in Malaysia, Philippines, and Singapore. Yu (2008) showed that the demand for real M1 in Argentina had a positive relationship with real income and peso depreciation in Argentina. Abdullah, Ali, and Matahir (2010) found that depreciation of domestic currency increases the demand for money. Arize and Nam (2012) showed that increases in the exchange rate have a significant and positive effect on money demand and that exchange rate and domestic interest rates have positive and negative impacts respectively on money demand. Abdulkheir (2013) showed the existence of a long-run cointegration relationship between the demand for money and its explanatory variables (i.e., real GDP, interest rate, inflation rate, and exchange rate). Moreover, along with the changing of economic circumstances, demand for money, which is not necessarily a new topic of economics, has been discussed and examined again recently. Bahmani (2013) showed that exchange rate volatility has shortrun effects on the demand for real M2 monetary aggregate in less developed countries; on the other hand, these short-run effects are not sustained. Hussain and Wijeweera (2013) showed that real GDP has a positive impact on the demand for real money and interest rate and exchange rate have a negative impact on money demand for M1. Kjosevski (2013) found that exchange rate and interest rate payable on time deposits up to one month explains the most variations of money demand in the long term, and interest rate is significant only in the short term. It is also difficult to conclude, depending on kinds of exchange rates, time, and so on, but the effects of exchange rates on demand for money is inconclusive. This paper examines the recent Japanese demand for money function. Demand for money, including the Japanese case, has been discussed a lot; however, exchange rates have not been considered in the empirical analyses in many cases. Also, the recent Japanese economic and financial condition (i.e., drastic monetary policy and almost zero interest rate) may have greatly changed the demand function for money. This situation has not been considered, though it seems very important not only for the business world but also for policymakers. When deciding economic policies, demand for money has and should be examined and considered. This paper is structured as follows. Section 2 provides theoretical background for the empirical analysis. Section 3 shows the empirical analyses. Section 4 reviews the results and ends with a brief summary.
2.0
Theory and hypothesis development This study examines basically traditional demand for money function in Japan; however, (1) exchange rate and (2) economic uncertainty are considered in the estimations. Few studies have examined the impact of economic uncertainty on the demand for money, including Japanese case. Along with the traditional variables, two nontraditional variables (i.e., exchange rate and economic volatility) are included in the empirical equation, as there seems some possibility that demand for money has changed significantly. This paper examines this equation. Since the 2000s, world economic activity has changed and fluctuated to a large degree. The estimation equation is as shown in (1).
where t means time. M denotes real M1 and real M2 (both are seasonally adjusted real ones). A measure of economic activity is real income (RGDP), which indicates transaction demand for money. β1 is an estimate of income elastic and is expected to be positive. The measure of opportunity cost of holding money against financial assets is interest rate (INTEREST). β2 should be negative. Interest rates seem to be no longer available as a stimulating instrument; however, the usefulness of money as a policy instrument is still conditional. As an interest rate, money market interest rate is used for estimations. The inflation rate [i.e., ln (Pt/Pt-1)] measures the opportunity cost against real assets. β3, is expected to be negative. For the inflation rate, consumer price is used.
To explain the degree of each currency substitution between domestic and foreign currency, the exchange rate, EXC, is included in the regression analysis. This variable has been regarded as unimportant or an ineffective variable against money supply. The exchange rate is the effective exchange rate. Hence, a decline reflects depreciation. Because the depreciation of domestic currency promotes domestic currency value of foreign assets held by domestic residents, the demand for money could rise as a result of perceived increase in wealth (Arango and Nadiri, 1981 3.0 Empirical analysis
Method
The sample period is from 1990Q1 to the latest 2015Q4. The sample period is divided into two; from 1990Q1 to 2001Q4 and from 2002Q1 to 2015Q4. At the end of 2001, the BOJ raised the outstanding balance of the current account at the BOJ at the beginning of unprecedented financial policy. This policy has been changing gradually and sometimes drastically; however, the basic stance to boost the economy has not been changing. 
Regression analyses
Empirical methods are OLS (ordinary least squares), GMM (generalized method of moments). One problem in equations that use the OLS method is the existence of unobservable specific effects and also lagged dependent variables. This problem can be overcome with the use of the GMM. GMM requires a decision on which variables to use as instrumental variables. J-test is used for estimation. This test checks whether or not the model's moment contains match the data. In a GMM context, when there are more moment conditions than parameters to be estimated, this chi-square test can be used to test the over-identifying restrictions. In this analysis, the lagged values of the dependent variables are used as instrumental variables. Note. Figures in parentheses are t-statistic. ***, **, and * denote significance at 1, 5, 10%.
Almost all of the results are clear and some of them are as expected. The coefficients of interest rates are negative as expected for the first half; however, they are not significant for the latter part. The reason is the low or zero interest rates policies enacted in the 2000s. Interest rates have become insensitive by now. Prices also are insensitive; however, they are insensitive for all of the periods. The reason is similar to the case of interest rates and they are quite low (i.e., deflation). The results of exchange rates may explain that the depreciation of domestic currency (plus means depreciation of the yen) promotes domestic currency value of foreign assets held by domestic people, so the demand for money could rise as a result of perceived increase in wealth; however, it is insignificant for the first estimation period. Finally, volatility of economic activity increased for the latter sample period. During the 2000s, large economic shocks occurred and was a huge demand for money for safe assets. Moreover, the time lag of explanation variables influences the effects of money demand. M2 is regressed by each lagged variable. The results are shown in Table 3 . The results are almost expected. It can be said safely that demand function of this study is quite stable.
Conclusions
In Japan, low or almost zero interest rates has prevailed, and there has been a strong demand for Japanese government bonds, so there is some possibility that money demand has changed dramatically. The findings are important to consider in deciding on economic policies. This paper examined the recent Japanese case. Despite recent dramatic changes in the economy, money demand function is very stable and accountable mostly according to the traditional money demand function presented by traditional economic theory. Empirical evidence shows that demand for money has recently been affected by real GDP, exchange rates, and economic uncertainty. It may be said that market participants can have faith in the policies because demand for money is stable and predictable. However, the effects of interest rates on demand for money disappeared recently, which can be expected as a result of low or zero interest rate policies. Also, the empirical results show that exchange rate has developed an influence on money demand. Because depreciation of domestic currency promotes domestic currency value of foreign assets held by domestic residents, the demand for money could rise as a result of a perceived increase in national wealth. Moreover, the results show that introduction of the drastic quantitative easing policy changed the demand function for money.
Finally, the Japanese government not only implemented drastic economic policy but also took measures to strengthen competitiveness and economic growth. These measures included possible policy actions to reform the economic structure, such as concentrating resources on innovative research and development, strengthening the foundation for innovation, performing regulatory and institutional reforms, and changing the tax system. Moreover, by strengthening coordination between the BOJ and the government, the Japanese government has implemented measures to achieve a new fiscal structure to ensure the credibility of the fiscal condition since 2013.
This approach is called Abenomics. Abe is from the name of Japan's current prime minister. So much more time to do research seems necessary as there is some possibility that demand for money function may change.
